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tion of B lymphocytes provides opportunity for
their encounter with antigens in most of the tis-
sues of the body. The main site of cell prolifer-
ation observed during antibody responses is in
the superficial cortical nodules, which develop
large spherical or ovoid germinal centres (Fig.
5.22), consisting of actively dividing, large baso-
philic B immunoblasts. Plasma cells appear in
increasing numbers deep to the germinal cen-
tres and in the medullary cords, which are the
main site of antibody production. During the
early stages of the primary response neither
antigen nor immunoglobulins are readily de-
monstrable in the cells of the germinal centres
but, as antibody appears, antigen-antibody
complexes become bound to the surface of the
large dendritic cells of the germinal centres, and
may persist there for many weeks. The nature
of the dendritic cells, and the role of their sur-
face complexes in antibody production, are not
known; it is tempting to assume that the com-
plexes provide a persistent antigenic stimulus to
B cells, with consequent development of plasma
cells which pass to the medulla and produce
antibody, but this lacks proof. Small numbers
of macrophages are also present in the germi-
nal centres and contain ingested pyknotic nuc-
lear material, the significance of which is un-
known.

Although the function of the germinal cen-
tres is still uncertain, the intensity of mitotic
activity within them during antibody responses
suggests that they are the major site of clonal
proliferation of specifically responsive B cells.

During antibody responses, which are often
most pronounced in the lymph nodes draining
the site containing antigen, the proliferating B
cells differentiate into both plasma cells and
memory B cells. Some of the B immunoblasts
leave the nodes via the efferent lymphatic, and
are distributed by the blood to other lymph
nodes, etc,, to the haemopoietic marrow, the
lamina propria of the gut, and to the inflamma-
tory reaction which may develop if antigen per-
sists at the site of its introduction in the tissues
(see below). Presumably these migrant cells also
give rise to both plasma cells and B memory
cells.

Although the histological features of cell-
mediated immune responses and antibody pro-
duction are desmj)ed above separately, it must
be emphasised that many antigenic stimuli
'           both response^ and in4e$d ^ control

of antibody responses by helper and suppressor
T cells (p. 129) requires the combined form of
response, although the site of T B cell inter-
action in the lymphoid tissues is not known.

Immune responses in other
lymphoid tissues

Spleen. The structure of the spleen is de-
scribed briefly on p. 56 L Immune responses take
place in the Malpighian bodies in which the
area immediately adjacent to the central arteri-
ole is occupied by T lymphocytes of the re-
circulating pool, and corresponds to the deep
cortex of lymph nodes. The more peripheral
lymphoid tissue is occupied by recirculating B
lymphocytes: it corresponds to the superficial
cortex of lymph nodes and is the site of for-
mation of germinal centres during antibody
production. Antibody-producing plasma cells
appear at the periphery of the Malpighian
bodies and pass into the adjacent red pulp.

Immune responses in the spleen occur par-
ticularly when antigenic material gains entrance
to the blood stream, and present morphological
appearances similar to those which have been
described for the lymph nodes.

Gut-associated lymphoid tissues. The solitary
lymphoid follicles and Peyefs patches of the
gut and the lymphoid tissue of the appendix all
have T- and B-cell areas, and are in the path-
way of long-lived T and B lymphocytes (prob-
ably mostly or all memory cells -p. 123). The
gut lymphoid tissue has no afferent lymphatics
but lies immediately beneath the surface epi-
thelium which in these sites is cuboidal and in-
cludes specialised *M* cells which have a com-
plex folded surface. Antigen in the gut lumen,
including whole bacteria, can penetrate the
overlying epithelium and stimulate an immune
response in both T and B cells, with the usual
histological changes, including germinal centre
formation. The B cells of these lymphoid
tissues do not specialise in the production of
IgA antibodies, this being the function of
plasma cells lying in the lamina propria of the
gut mucosa and derived from other lymphoid
tissues by way of the major lymphatics and
blood (p, 123).

The thymus. As already indicated, the
thymus is a site of T-cell lymphopoiesis. It is
not ain important site of immune responses, but
occasional germinal centres and plasma cells